Abnormal plasma membrane properties and functions in prion-infected cell lines.
A long trail of evidence indicates that the formation of PrPSc or its accumulation causes the neuronal dysfunction and clinical features of prion diseases. The results of our current line of studies argue that the main neuropathological and clinical features of prion diseases are explained by altered ion channel function secondary to decreased plasma membrane fluidity. This kind of mechanism has the potential to functionally disconnect neuronal networks and cause neuronal vacuolation. Our laboratory is currently focusing its investigations on pathogenic mechanisms that have the potential to link the formation of PrPSc with plasma membrane abnormalities in prion diseases. In summary, the first hypothesis suggests that the conversion of PrPC to PrPSc affects plasma membrane fluidity directly, which secondarily alters the properties and functions of its components. In contrast, the second hypothesis argues that PrPSc accumulation alters the ability of chaperones to correctly fold plasma-membrane proteins during their synthesis, which directly affects the properties of nascent proteins and secondarily affects membrane fluidity. Our current investigations are attempting to determine which of these mechanisms are plausible and, then, which is primary.